Contents 


xiv 

Chapter  10  CAIREN:  A  Network  for  Sharing  Health  Care  Learning 
Resources  with  Ohio  Health  Care  Facilities  and  Educational 
Institutions 

Mark  H.  Forman,  Ruann  E.  Pengov,  and  Jeanne  L.  Burson  179 

Chapter  1 1  Health  Education  Network 

Charles  S.  Tidball  195 

Chapter  12  Electronic  Publishing  and  Electronic  Literature 

Theodor  H.  Nelson  211 

Chapter  13  A  Self-Contained  CAI  Machine  for  Health  Sciences  Education 

J.  A.  Starkweather  and  M.  Kamp  217 

Chapter  14  Using  Minicomputers  for  Courseware  Delivery 

Charles  S.  Tidball  229 

Chapter  15  The  Evolution  and  Use  of  Computer- Assisted  Instruction  (CAI) 
in  Health  Sciences  Education  at  The  Ohio  State  University 
College  of  Medicine 

Ruann  E.  Pengov  243 

Chapter  16  Computer  Applications  in  Self-Paced  Medical  Education  in  the 
Basic  Sciences:  The  University  of  Washington  Experience 

Ralph  E.  Cutler  and  Arden  W.  Forrey  281 

Chapter  17  A  Tutorial  System 

Jane  B.  Hirsch,  Wilbur  D.  Hagamen,  Suzanne  S.  Murphy,  and 
John  C.  Weber  297 

Chapter  18  The  Use  of  Computer- Assisted  Teaching  Systems  (CATS)  in 
Pharmacology 

John  Doull  and  Edward  J.  Walaszek  319 

Chapter  19  Some  PLATO  Applications  in  Health  Sciences  Education 

D.  K.  Bloomfield,  G.  L.  Hody,  and  A.  H.  Levy  359 

Chapter  20  CAI  at  the  Michigan  State  University  Medical  Schools 

Eric  D.  Zemper  373 


Contents  x  v 

Chapter  2 1  Patient  Simulations  in  Clinical  Education 

Barbara  B.  Farquhar,  Edward  P.  Hoffer,  and  G.  Octo  Barnett  397 

Chapter  22  Management  of  Clinical  Problems  by  Physician— Computer 
Dialogue 

Howard  L.  Bleich  423 

Chapter  23  Clinical  Simulation  in  Medical  Education:  The  Wisconsin 
Experience 

Richard  B.  Friedman  433 

Chapter  24  Simulation  and  Research  Models  as  Teaching  Tools 

Edward  C.  DeLand,  R.  B.  Dell,  and  R.  Ramakrishnan  449 

Chapter  25  Evaluation  of  Computer- Assisted  Instruction  (CAI)  by  Analytic 
Appraisal 

Leo  L.  Leveridge  465 

Chapter  26  Transferability  of  Computer-Based  Learning  Materials:  Guide¬ 
lines  and  Limitations 

Richard  F.  Walters  481 

Chapter  27  Programming  Languages 

Christopher  R.  Brigham  493 

Chapter  28  Writing  Computer-Aided  Instruction  Lessons:  Some  Practical 
Considerations 

Alan  B.  Forsythe  and  James  R.  Freed  523 

Chapter  29  Audiovisuals  and  Computer-Based  Learning 

Gary  S.  Kahn  54 1 

Chapter  30  Some  Nostalgic  Reflections  on  Computer-Assisted  Instruction 

Charles  W.  Slack,  Douglas  Porter,  and  Warner  V.  Slack  559 

Appendix  A  MERIT  —  An  Application  of  CASE 


William  G.  Harless,  Nancy  A.  Farr,  Marcia  A.  Zier,  and  John  R. 
Gamble  565 


Digitized  by  the  Internet  Archive 
in  2019  with  funding  from 
Kahle/Austin  Foundation 


https://archive.org/details/electronicpublisOOtedn 


12 


Electronic  Publishing  and 
Electronic  Literature 

Theodor  H .  Nelson 


No  alert  person,  drubbed  by  popular  magazine  and  TV  news,  can  fail  to  have  heard 
that  we  are  on  the  threshold  of  some  sort  of  new  era  in  the  use  of  information. 
Soon,  we  hear,  we  will  be  able  to  get  at  the  Library  of  Congress  stored  on  a  disk,  or 
movies  in  a  pinky  ring,  and  information  that  we  want  vaguely  may  come  at  us 
without  our  even  having  to  ask. 

Corporations  are  being  formed.  The  hearts  of  investors  are  palpitating.  Founda¬ 
tions  and  federal  agencies  are  continuing  to  put  out  money  for  breakthrough  show¬ 
case  projects.  Yet,  in  my  estimation,  we  have  not  a  state  of  progress  but  a  state  of 
confusion.  Never  before  have  so  many  accepted  the  unrefined  technical  fantasies  of 
so  few.  Never  before  has  so  much  been  spent  for  what  has  been  so  little  understood 
or  thought  out.  Unfortunately,  the  public  has  no  simple  comprehension  of  the 
varieties  of  possibilities,  the  vast  range  of  options.  They  will  believe  anything  they 
are  told  except  the  whole  picture,  which  nobody  tells  them. 

This  sort  of  thing  happens  easily  in  any  field.  Technical  people  create  catch- 
phrases,  and  people  from  outside,  eager  to  be  up-to-date,  seize  on  the  catchphrases 
as  received  wisdom,  ideas  that  seem  to  span  and  comprehend  all  the  possibilities. 
Those  outsiders  then  spread  the  gospel  to  their  own  corners  of  the  world,  never 
quite  sensing  what  an  arbitrary  selection  has  been  made  for  them;  failing  to  ask 
pointed  questions,  they  in  turn  become  opinion  leaders  for  other  outsiders  who  are 
even  more  afraid  to  ask.  To  mix  parables,  it  is  as  if  the  blind  men,  after  evaluating 
the  elephant,  then  lead  the  other  blind  men  in  their  several  directions. 

I  am  referring  to  the  overblown  public  expectations  for  “video  records”  (which 
are  at  this  writing  still  a  fiction),  for  the  supposed  wonders  of  cable  TV  and  frame¬ 
grabbing,  and  for  such  brittle  concepts  as  “computer-assisted  instruction,”  “infor¬ 
mation  retrieval,”  and  “artificial  intelligence.”  By  brittle  I  mean  that  under  pressure 
they  shatter  into  many  separate  pieces^  individual  concepts  lacking  the  collective 
magic  of  the  overall  name. 

My  objective  here  is  not  to  criticize  these  approaches;  many  of  them  have  their 
virtues  and  uses.  But  I  want  to  stress  the  problem  we  face:  a  variety  of  people  are 
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proposing  different  arrangements  by  which  other  people,  meaning  we  the  public, 
should  handle  information  in  the  future;  and  accordingly  the  public  ought  not 
submit  with  docility  to  just  whatever  may  result  spottily  by  chance. 

On  the  other  hand,  wonders  are  indeed  upon  us,  particularly  in  the  area  of  cheap 
computers.  The  dramatic  fall  of  equipment  prices  —  best  symbolized  by  the  intro¬ 
duction  in  January,  1975  of  the  Altair,  a  full-fledged  computer  for  about  five 
hundred  dollars  —  negates  most  of  the  previous  economic  assumptions  about 
computers.  Comparably  cheap  graphic  computer  displays  are  now  available, 
although  screens  capable  of  fast  and  detailed  presentations  will  continue  to  cost 
considerably  more.  The  computer  on  every  desk  is  within  sight;  the  era  of 
Computers  for  People  has  come,  if  only  we  decide  what  we  want. 

With  this  question  in  mind  —  what  do  we  want?  —  let  us  consider  a  few  basic 
capabilities  of  today’s  equipment  and  systems. 

First  of  all,  high-performance  display  scopes  are  now  generally  available.  These 
are  visual  display  terminals  capable  of  rapidly  bringing  text  and  pictures  from 
computer  storage  to  the  screen.  By  “high  performance”  I  mean  capable  of  holding 
over  a  thousand  alphabetical  characters  in  upper  and  lower  case,  in  more  than  one 
font ,  and  capable  of  moving  the  text  smoothly  on  the  screen  —  a  feature  many  do 
not  realize  to  be  necessary.  Such  scopes  also  make  possible  animated  graphical 
displays,  with  computer-generated  diagrams  and  cartoons  in  motion.* 

Second,  instant  accesses  are  possible.  That  is,  the  reader  at  such  a  high-power 
screen,  making  a  request,  may  be  rewarded  within  seconds  by  whatever  he  wants  to 
see  or  read.  While  this  level  of  performance  is  presently  available  only  with  larger 
computers,  the  problem  is  basically  one  of  software  —  the  master  control  programs 
—  and  rapid  strides  may  be  expected  here. 

Obviously,  for  the  larger  and  larger  amounts  of  material  to  be  offered,  some  sort 
of  network  of  storage  and  supply  must  send  materials  on  demand,  as  the  nearest 
computer  cannot  possibly  hold  everything  you  want  to  read.  Here,  too,  develop¬ 
ments  are  proceeding  rapidly,  with  people  increasingly  aware  that  such  a  network 
can  be  built  of  small  computers  rather  than  big  ones,  as  long  as  the  hookup  includes 
a  lot  of  storage  space. 

Third,  rapid  arbitrary  jumps  are  possible.  That  is,  material  stored  in  one  place 
may  offer  a  link,  much  like  a  footnote,  to  material  stored  in  another  place;  a  reader 
may  choose  to  take  such  a  jump  between  one  thing  and  whatever  has  been  put  for 
him  at  the  other  end  of  the  link.  The  new  material  arrives  on  the  screen  at  once. 
(The  NLS  system  of  Douglas  Engelbart,  at  Stanford,  is  the  most  well-known  to 
offer  this  capability,  but  there  are  now  numerous  others.) 


*  This  presupposes  a  “calligraphic”  type  of  display  equipment,  not  video.  An  exemplary  unit  of 
this  type,  the  Model  VT11  from  Digital  Equipment  Corporation,  now  costs  $6500  and  offers 
all  these  features;  it  requires,  in  addition,  a  PDP-11  computer,  currently  costing  about  $5000. 
(It  may  be  possible  at  some  time  in  the  near  future  to  get  the  same  effects  with  the  “bit  map” 
type  of  display,  the  prices  of  which  are  dropping  rapidly.  Such  equipment  has  the  advantage 
of  using  video  signals  of  the  normal  type,  rather  than  the  more  expensive  electronics  of  the 
other.) 
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Fourth,  such  links  may  provide  for  automatic  “windowing”  between  one  thing 
and  another;  that  is,  a  document  on  the  screen  may  have  a  window  into  another 
document,  or  a  picture  on  the  screen  may  have  a  window  into  another  picture. 
(For  text,  such  windowing  has  been  developed  on  Engelbart’s  and  other  systems. 
Graphical  windowing  usually  requires  special  hardware  but  is  largely  the  same 
problem.) 

These  are  the  elemental  capabilities.  The  power  and  breadth  of  the  possibilities 
thus  opened  do  not  seem  to  be  widely  understood,  although  much  of  CAI  —  the 
tell-and-test,  multiple -choice  approach  —  appears  to  be  a  restricted  exploitation  of 
the  “jump”  concept.  It  has  long  seemed  to  me  that  such  linkage  concepts  offered 
much  wider  opportunities  for  education,  research,  and  literatures  of  the  future  than 
have  yet  been  put  to  use. 

Computer  storage  and  screen  presentation  can  now  change  our  relation  to  infor¬ 
mation  fundamentally  and  completely.  The  paper  world  we  have  lived  in  for  so  long 
—  a  forest  of  documents  (books,  magazines,  certificates,  and  whatnot,  each  having  a 
certain  type  of  paper  housing)  —  may  and  perhaps  should  be  supplanted  by  an 
electronic  counterpart.  But  in  this  transformation  we  have  a  chance  to  improve  the 
world  —  a  one-time  chance. 

It  seems  to  me  that  the  way  to  proceed  now  is  to  look  at  our  paper  world, 
consider  its  best  features,  and  study  how  to  preserve,  extend  and  improve  them. 
Then  we  ought  to  be  able  to  design  a  world  of  electronic  documents,  techniques  for 
rapidly  calling  them,  and  techniques  for  working  on  them.  This  could  keep  every¬ 
thing  we  want  of  the  old  ways  while  eliminating  the  “paperwork.”  Such  a  general 
framework  means  basically  that  our  reading,  writing,  and  record-keeping  may  be 
simplified,  clarified,  and  etherealized  —  the  papers  will  be  everywhere  and  nowhere, 
will  need  no  filing,  and  cannot  be  mislaid. 

According  to  this  point  of  view,  then,  what  matters  is  what  we  want  on  our 
screens,  and  the  computer  technicalities  must  be  worked  out  accordingly.  Such  a 
view  is  not  considered  entirely  welcome  by  some  parts  of  the  computer  establish¬ 
ment,  but  it  is  obviously  a  legitimate  approach.  Some  ramifications  of  this  view¬ 
point  for  “business”  programming  are  taken  up  elsewhere  (Nelson,  1978). 

Let  us  consider  the  possibilities  of  “electronic  literature,”  some  form  of  writing 
and  publication  that  employs  electronic  transmissions  and  presentations  but  serves 
the  functions  literature  serves  now  —  publication,  scholarship,  and  citation;  research, 
education,  and  entertainment;  and  general  enlightenment.  My  belief  is  that  the 
same  things  can  be  done  better  on  screens. 

However,  this  will  not  come  about  accidentally.  Literature  as  we  know  it  has 
developed  step-by-step,  with  its  traditions  of  publication  date,  citation,  footnote, 
and  so  forth.  Yet  these  can  only  be  mapped  into  electronic  embodiment  by  a  series 
of  conscious  decisions.  Mere  convention  must  be  replaced  by  active  design  —  design 
of  the  visible  forms  of  jump,  windowing,  and  annotation  desired;  and  design  of  the 
hidden  forms  of  interconnection,  transmission,  and  look-ahead  that  are  called  for 
underneath. 

To  accompany  such  an  electronic  literature,  there  should  somehow  be  built-in 
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techniques  for  the  general  intercomparison  of  things  in  the  system  (comparable  to 
looking  at  books  side-by-side);  a  free  anthologizing  facility,  allowing  each  user  to 
make  his  own  “anthologies”  with  windows  into  whatever  else  he  wants  to  keep 
around;  and  the  ability  to  quote  and  present  modified  versions,  wherein  one  writer 
may  show  his  modification  of  another’s  material. 

To  design  in  this  area,  we  both  need  to  know  technically  what  is  possible  and  to 
feel  intuitively  what  different  literatures  have  meant  to  people  in  the  past.  Among 
the  questions  we  must  ask  are:  What  forms  of  organization  in  a  nonsequential 
written  work  will  be  most  helpful  and  clear?  What  forms  of  personal  annotation 
will  be  most  useful  for  making  private  notes  on  what  we  read?  What  forms  of  screen 
publication  are  most  useful  and  viable?  And  appealing?  And  most  important,  how 
may  we  best  preserve  and  extend  the  facilities  —  and  freedoms  —  we  have  had 
before? 

What  we  need  is  an  orderly  and  yet  truly  versatile  way  by  which  a  user  of  the 
screen  may  get  around  in  an  ever-increasing  panorama  of  offerings  —  on-line  docu¬ 
ments  and  facilities  and  “thinkertoys.”  These  will  include  writings,  user-manipulable 
graphics,  pathways  among  these  things  and  anthologies  that  embrace  and  window 

them,  and  layer  upon  layer  of  public  and  private  annotation  and  commentary  by  a 
parade  of  authors  and  users.*  The  problem  is  to  find  some  orderly,  overall  meta¬ 
design  that  will  preserve  clarity  while  facilitating  easy  movement  by  the  user 
(Nelson,  1965).  Anybody  can  design  a  system  that  is  complicated  and  confusing. 
The  problem  is  how  to  design  a  system  that  is  general,  simple,  and  clear.  Contrary  to 
a  widespread  myth,  generality  and  simplicity  not  only  can  coexist  but  belong 
together. 

I  have  for  some  time  promoted  the  term  “hypertext”  for  nonsequential  writing 
using  such  facilities.  The  general  idea  of  hypertext  is  that,  by  creating  pathways  for 
readers  with  different  interests,  we  can  both  simplify  writing  and  make  reading 
more  appropriate  to  the  reader’s  interest  and  level  of  knowledge. 

However,  it  must  be  admitted  that  general  hypertext  is  in  itself  a  somewhat  dis¬ 
orderly  notion.  The  possibilities  go  in  too  many  directions.  My  present  concern, 

then,  is  to  bring  some  sense  of  order  and  generality  to  these  areas. 

The  approach  I  am  presently  investigating  I  call  “structured  literature,”  by 
analogy  with  Dijkstra’s  well-known  concept  of  “structured  programming”.  Just  as 
programming  can  get  you  into  tangles,  arbitrary  jumping  around  on  screens  can  get 
you  into  tangles,  and  the  same  remedies  used  in  programming  may  prove  helpful. 

The  structured-literature  approach  is  based  on  the  idea  of  finding  a  few  powerful 
and  clear  organizing  techniques  and  employing  these  exclusively,  with  the  idea  of 
avoiding  idiosyncratic  and  exceptional  forms  of  connection.  If  properly  done,  this 
need  not  limit  the  versatility  of  performance  of  the  system  or  its  contents  but  may 


*  Note  that  blind  excursions  -  events  that  the  user  cannot  fully  control,  such  as  animated 
cartoons  and  most  CAI  -  confuse  these  offerings  slightly,  as  the  user  may  not  be  able  to  find 
out  precisely  what  he  is  in  for. 
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provide  an  ordering,  which  increases  the  flexibility  and  power  available  to  the  user. 

A  structured  literature,  then,  is  one  having  defined  data  structures  of  certain 
generalized  types  —  especially  text  and  animated  graphics  —  and  allowing  certain 
types  of  link  structures  among  them.  Many  types  of  viewing  and  jumps  may,  in 
turn,  be  devised  around  these  link  types. 

In  my  present  formulation,  there  are  several  link  types.  These  include  the  plain 
jump,  the  window  that  can  open  from  one  file  to  another  (the  quote  window),  and 
the  intercomparison  multilink  (collateration).  With  the  use  of  such  a  set  of  linkage 
types,  documents  and  screen  views  may  be  nested  to  any  degree  without  obscuring 
the  fundamental  simplicity  of  interconnection.  The  interesting  thing  is  that  these 
link  structures  appear  to  have  enough  generality  for  all  desirable  tasks  yet  confer  a 
certain  clarity  upon  the  resulting  system. 

This  structured-literature  approach  also  supposes  a  hypothetical  network  of 
fairly  definite  properties.  Such  a  network  will  service  individual  consoles  that  are 
not  mere  “terminals”  but  that  will  each  be  capable  of  individual,  private  operation. 
Both  network  and  individual  consoles  will  be  set  up  to  handle  big  files  with  arbi¬ 
trary  structure.  The  network  will  have  techniques  permitting  storage  of  both  private 
and  public  materials,  including  private  annotations  and  modifications  of  public 
documents.  (Thus,  a  “publication”  method  must  be  defined  within  the  network. 
Since  publishing  can  be  instantaneous  and  unrestricted,  merely  a  “publish”  button 
on  the  console  could  do  it  —  but  the  dangers  of  rash  publication  to  an  individual’s 
reputation  would  be  great.  Some  formalized  technique  would  therefore  be  required 
for  “committing  to  publish”  —  probably  a  ceremony  and  signature.) 

One  interesting  scheme  for  copyrighting  would  appear  to  bind  such  a  system 
well.  Copyrighting  is  normally  a  matter  of  status  and  litigation,  but  such  a  network 
could  establish  a  copyright  convention  internal  to  the  network  and  agreed  upon  by 
all  participants.  Under  one  possible  arrangement,  each  author  would  consent  to  a 
certain  royalty  —  say,  a  few  cents  per  screen  hour  —  and  each  reader  would  contri¬ 
bute  those  few  cents  automatically  as  he  reads  along.  The  windowing  approaches 
already  mentioned  could  then  automatically  furnish  a  general  solution  to  the 
“copyright  problem44  with  regard  to  quotation  and  citation,  simply  by  this  means: 
authors  who  are  windowed  automatically  get  royalties  as  well. 

Actually  these  formulations  are  intended  simply  to  facilitate  the  extension  of 
literature  as  we  have  previously  known  it  into  the  era  of  cross-linked  screen  access. 
What  these  specific  linking  ideas  really  do  is  stress  the  singularity  of  each  document, 
its  external  and  internal  borders.  Thus,  we  focus  on  the  integrity  of  the  “document” 
as  we  have  long  known  it,  the  “author”  as  we  have  long  known  him,  and  an  ex¬ 
tended  form  of  “writing”  as  we  have  long  done  it  and  read  it  —  rather  than  what 
some  people,  such  as  McLuhan  and  the  video  freaks  and  the  CAI  folk,  have  been 
telling  us  would  be  anonymous,  collective,  scrambled,  psychometric,  and/or 
Boolean. 

And  it  should  go  without  saying,  but  it  must  be  said,  that  none  of  our  freedoms 
should  be  sacrificed  for  any  new  advantages.  Our  files  must  be  free  from  snooping, 
tampering,  and  censorship  (the  restricting  of  accessibility).  Naturally,  no  absolute 
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guarantees  can  be  put  in  at  the  computer  level;  but  it  may  be  that  steps  can  be 
taken  to  make  incursions  —  whether  by  government  or  other  source  of  mischief  — 
plain  and  flagrant.  It  is  our  common  paramount  interest  to  do  so. 
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